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[1]. , Hilbert , Rogers-
Szeg\"o
[2, 3, 4, 5]. Macfarlane q- ,
Shabanov Rajaeopal $[6, 7]$ . , Dubna
, q-
$[8]-[14].$ Dubna $q$- ,
. , Macfarlane Dubna .
1..1 Macfarlane $\mathrm{g}\lrcorner$
Macfarlane $q$- $b$ $b^{\uparrow}$ | ,
$q^{-1}bb^{\uparrow}-qb^{\uparrow}b=1$ , $q=e^{-\epsilon^{2}}$
. ,
$b$ $=$ $\alpha[e^{-2:\epsilon x}-e^{-:_{Sx\cdot \mathrm{p}}}e]$ ,
$b^{\uparrow}$










Dubna $q$- , . 3
$p_{0}^{2}-p^{2}=1$ (1.2)
. , Gel’fand-Graev-Shapiro
$\xi(p;n, r)=(p_{0}-p\cdot n)^{-1-:},$${}^{t}r=rn,$ $n^{2}=1,0<r<\infty$
$\frac{1}{(2\pi)^{3}}\int\xi(p;n, r)\xi^{*}(p;n’, r’)\frac{dp}{\sqrt{1+p^{2}}}=\delta(r-r’)$





$\langle x|p\rangle=(p_{0}-p)^{-:}x=e^{:_{x}x}$ , $-\infty<x<\infty$ ,
$p_{0}= \cosh\chi=1+\sinh^{2}\frac{\chi}{2}$ , $p=\sinh\chi$ , $\chi=\ln(p_{0}+p)$
, Fourier
$\psi(x)=\frac{1}{\sqrt{2\pi}}\int_{-\infty}^{\infty}d\Omega_{p}\langle x|p\rangle\psi(p)$ , $d \Omega_{p}=\frac{dp}{p_{0}}=d\chi$
.
Dubna $q$- . q-
$[A, A^{\uparrow}]_{q}=qAA^{\mathrm{t}}-q^{-1}A^{\uparrow}A=2(q^{-1}-q)$
. $q$- . $(q=e^{-\epsilon^{2}/4})$








\psi |\phi $\rangle$ $=$ $\int_{-\infty}^{\infty}\psi(x)^{*}\phi(x)\cos\frac{x}{2}dx$








$\hat{A}|0\rangle=0$ , {$0|0\rangle=1$ (2.3)
. , , $|0\rangle$ $A^{\mathrm{t}}$ $N_{n}$
.
$|n\rangle=N_{n}(\hat{A}^{\uparrow})^{n}|0\rangle$ , $\langle n|n\rangle=1$ (2.4)




$[ \hat{A},\hat{H}_{q}]_{q}=\frac{1}{2}(q+q^{-1})\hat{A}$ , (2.5)
$[ \hat{H}_{q},\hat{A}^{\mathrm{t}}]_{q}=\frac{1}{2}(q+q^{-1})\hat{A}^{\mathrm{t}}$ (2.6)
. (2.4)










, $q$- $q$- x-
.
3. $q$- x-





. , $s$ $t$ , $q$ . $|\psi\rangle$
$\hat{A},\hat{A}^{\uparrow},$ $D(\hat{p})$ x-
$\langle x|\hat{A}|\psi\rangle=A(x)\psi(x)$ , $\langle x|\hat{A}^{\mathrm{t}}|\psi\rangle=A^{\uparrow}(x)\psi(x)$ , (3.2)
$\langle x|D(\hat{p})|\psi\rangle=D.(\frac{1}{i}\frac{d}{dx})\psi(x)$ (3.3)
. , $\psi(x)=\langle x|\psi\rangle$ . , $D(\hat{p})$ x- ,
(3.1) .
, $x$- $A(x),$ $A(x)^{\mathrm{t}}$ , $D(_{1}^{\underline{1}}$. $\frac{d}{dx})$
$A(x)= \frac{f(x)}{g(x)}.\exp[-ih(x\rangle]D(\frac{1}{i}\frac{d}{dx})\frac{1}{f(x)g(x)},$ (3.4)
$A^{\mathrm{t}}(x)=- \frac{1}{f(x)g(x)}D(\frac{1}{i}\frac{d}{dx})\frac{f(x)}{g(x)}\exp[ih(x)]$ (3.5)
. , $f(x),$ $g(x)^{2},$ $h(x)$ , $x\in \mathrm{R}$
, x-
.








Macfarlane q- , $t=-s$ Dubna q-
.
$\psi(x)$ $\phi(x)$ ,
$\langle\psi|\phi\rangle=\int_{t}dx\langle\psi|x\rangle(x|\phi\rangle$ $= \int_{t}$ $\psi^{*}(x)\phi(x)$ (3.9)
. , $I$ , $q$- x-






. , $K_{0}$ , $\langle 0|0\rangle=1$








4. Macfarlane $q$- $(q–e^{s^{2}})$















. , $l$ . ,
$a_{n}$
$h(x)=2sx+ \cdot\frac{2\pi l}{s}x+\sum_{n=-\infty}^{\infty}a_{n}\exp(\frac{2\pi n}{s}x)$ (4.8)
. ,
. $h(x)$ , $x\in \mathrm{R}$ , $sarrow \mathrm{O}$ , $l=0$




(3.13) $F(x)$ , (4.3)
$F(x+\dot{\iota}s)=q^{2}F(x)$ (4.10)
.
$F(x)=[ \sum_{n=-\infty}^{\infty}b_{n}\exp(\frac{2n\pi}{s}x)]$ $e\text{ }-2isx)$ (4.11)
. , is , $h(x)$
. $f(x)$ x-
(3.14) , , $b0\neq 0$ $b\text{ }=0(n\neq 0)$ . ,
$F(x)$
$F(x) \equiv[\frac{f(x+is)}{f(x)}]^{2}=q\exp(-2isx)=\exp(s^{2}-2isx)$ (4.12)
. , $b_{0}=q$ , $f(x)$




. $c_{m}$ , $f(x)$ 2 .
$- \infty\infty f(x)^{2}dx=\sqrt{\pi}\sum_{n,m}$ Cm(lq $\exp[-\frac{(m-n)^{2}\pi^{2}}{s^{2}}]<\infty$ (4.14)
. , $f(x),$ $g(x),$ $h(x)$ , (3.4) (3.5)
$q$- $A(x)$ $A^{\mathrm{f}}(x)$ , $h(x)$
. (4.9) $a_{0}=0$ , $h(x)=2sx$
. , Shabanov Macfarlane
[2].


















$=q^{-n}$ [$q^{-1}\exp(2isx)H_{n}(x$ -is; $q^{-1})-q\exp(-2isx)H_{n}(x+is;q^{-1})$] (4.19)
, $N_{n}\psi_{n+1}=N_{n+1}A^{\uparrow}\psi_{n}$ .
Macfarlane $q$-Hermite (4.19)
$\psi_{0}(x)=K_{0}f(x)g(x)$ , $H_{0}(x;q^{-1})=1,$ $H_{-1}(x;q^{-1})=0$ .






. Macfarlane $q$-Hermite $H_{n}(x;q^{-1})$
(4.22)
$q$-Hermite mltl $H_{n}(x|q^{-2})[5,14][]\mathrm{h}$
$H_{n}(x,q^{-1})=s^{-n}H_{n}( \sin s(x+\frac{is}{2})|q^{-2})$ , $s=\sqrt{\ln q}$
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. $q$-Hermite $qarrow 1$ ,
Macfarlane $q$-Hemite , , Hermite
.
1, 2, 3 , Macfarlane q- .
1: Hermite Macfarlane $q$-Hemite . $n=6$
Hermite Macfarlane $q$-Hermite $(s=0.5)$ .
Hermite , Macfarlane $q$-Hermite .
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2: Macfarlane . $n=6$
Macfarlane $(s=0.5)$ .
, Macfarlane .
5. Dubna $q$- $(q=e^{-s^{2}})$
$q=e^{-s^{2}}$ Dubna $q$- , Madarlane
. $q$- q-
, $f(x),$ $g(x),$ $h(x)$ ,
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3: Macfarlane . $x$ $s$ , $n=6$ Macfarlane
. $sarrow \mathrm{O}$ , 0
.
$[ \frac{f(x+2is)}{f(x.+is)}]^{2}=q^{-2}[\frac{f(x+is)}{f(x)}]^{2}\exp\{i[h(x)-h(x+2is)]\}$, (5.1)
$[ \frac{f(x)}{f(x-is)}]^{2}=q^{-2}[\frac{f(x-is)}{f(x-2is)}]^{2}\exp\{i[h(x)-h(x-2is)]\}$ , (5.2)
$q[ \frac{f(x)^{2}f(x+is)^{-2}}{g(x+is)^{2}}+\frac{f(x)^{2}f(x-is)^{-2}}{g(x-is)^{2}}]$
$-q^{-1}[ \frac{f(x)^{-2}f(x+is)^{2}}{g(x+is)^{2}}+\frac{f(x)^{-2}f(x-is)^{2}}{g(x-is)^{2}}]=-4s^{2}g(x)^{2}$ (5.3)




. , $l$ , .
,
$h(x)=i \frac{\pi l}{s}x+\cdot\sum_{n=-\infty}^{\infty}a_{n}\exp(\frac{\pi n}{s}x)$ (5.6)
$F(x) \equiv[\frac{f(x+is)}{f(x)}]^{2}=\sum_{n=-\infty}^{\infty}b_{n}\exp(\frac{2n\pi}{s}x+\frac{l\pi}{s}x-2isx)$ (5.7)
157
. , $xC\mathrm{R}$ $sarrow \mathrm{O}$
( )
$h(x)=a_{0}$ (5.8)
. , $F(x)$ , (3.14)
$F(x) \equiv[\frac{f(x+\dot{l}S)}{f(x)}]^{2}=q^{-1}\exp(-2isx)=\exp(s^{2}-2:sx)$ (5.9)
. $F(x)$ , q=e Macfarlane
(4.12) . , $f(x)$ , Macfarlane
Dubna ,
$f(x)= \sum_{m=-\infty}^{\infty}$ $\exp[-\frac{1}{2}(x-\frac{2m\pi}{s})^{2}]$ (5.10)
.
(5.3) , (3.13) $F(x)$
$F(x)[q^{3}g(x+is)^{2}-q^{-1}g(x-is)^{2}]$
$-F(x)^{-1}[q^{-3}g(x+is)^{2}-qg(x-is)^{2}]=-4g(x)^{2}g(x-is)^{2}g\{x+is)^{2}$ (5.11)
. , $x\in \mathrm{R}$ $g(x)^{2}$ ,
.
$g_{\mu_{1}\cdots\mu_{\mathfrak{n}},\nu_{1}\cdots\nu_{n}}^{\kappa_{1}\cdots\kappa_{n},\lambda_{1}\cdots\lambda_{n}}(x)^{2}=G_{\mu^{1\prime}\nu_{1}^{1}}^{\kappa_{1\prime}\lambda}(x) \cdots G_{\mu_{\mathrm{n}}^{n},\nu_{n}^{n}}^{\kappa,\lambda}(x)(\frac{q^{-1}-q}{s^{2}})*\cos sx$ (5.12)
.
$G_{\mu,\nu}^{\kappa,\lambda}(x)= \tanh^{\kappa}[\frac{(2\mu+1)\pi}{2s}x]\acute{\mathrm{c}}\mathrm{o}\mathrm{t}\mathrm{h}^{\lambda}[\frac{(2\nu+1)\pi}{2s}x]$ (5.13)
, $\kappa,$ $\lambda,$ $\mu,$ $\nu$ , . $G_{\mu,\nu}^{\kappa,\lambda}(x)$ , Dubna
,
$G_{\mu,\nu}^{\kappa,\lambda}(x) \exp(is\frac{d}{dx})G_{\mu,\nu}^{\kappa,\lambda}(x)=\exp(:s\frac{d}{dx})$ (5.14)
. , G\mu \kappa :\sim \rightarrow , $q$- $A(x)$
$A^{\uparrow}(x)$ . , $g(x)^{2}$ ,
$g(x)^{2}=( \frac{q^{-1}-q}{s^{2}})\frac{1}{2}\cos sx$ (5.15)
.
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$f(x),$ $g(x),$ $h(x)$ , $q$- . x- ,
. ,
.
Macfarlane $q$- (4.15) ,
. , Dubna q-
, $A,$ $A^{\uparrow},$ $H_{q}$ , Macfarlane
. , Kasimov[10] ,
$T= \frac{1}{g(x)}\cosh(is\frac{d}{dx})\frac{1}{g(x)}$ (5.16)
. , $g(x)$ . ,
(5.14) $G_{\mu,\nu}^{\kappa,\lambda}(x)$ , $T$ . $T$ q-
,
$T^{2}=s^{2}q^{-1}(A^{\mathrm{t}}A+ \frac{1}{q^{-1}-q})$ (5.17)
. , $T^{2}$ , $\psi_{n}$ ,
$T^{2} \psi_{n}(x)=\frac{s^{2}q^{-2n-1}}{q^{-1}-q}\psi_{n}(x)$ (5.18)
. , $T^{2}$ $T$ ,
$T \psi_{n}(x)=\pm(\frac{s^{2}q^{-2n-1}}{q^{-1}-q})^{2}1\psi_{n}(x)$ (5.19)
. , $T$ (3.11) $\psi_{0}(x)$
$T \psi_{0}(x)=(\frac{s^{2}}{1-q^{2}})\psi_{0}(x)\frac{1}{2}$ (5.20)
. , $T$ $q$- q-21-
$T$ $q$- $q^{-1}2$ - ,
$[A, T][perp] q2=0$, (5.21)
$[A^{\mathrm{t}}, T]q^{-*}=0$ (5.22)
. , (2.4) $\psi_{n}(x)$
$.T \psi_{n}(x)=(\frac{s^{2}q^{-2n-1}}{q^{-1}-q})\frac{1}{2}\psi_{n}(x)$ (5.23)









Macfarlane , Dubna $q$-Hermite $H_{n}(x;q)$
$\psi_{n}(x)=\frac{1}{\sqrt{2}}K_{0}f(x)g(x)s^{n}\exp[\dot{\iota}nh(x)]\prod_{m=0}^{n-1}[1-q^{2(m+1)]^{-*}}H_{n}(x;q)$ (5.26)
. (5.25) , Dubna $q$-Hermite
$H_{n+1}(x;q)= \frac{2}{s}\mathrm{s}.\mathrm{n}sxH_{n}(x;q)-\frac{1}{s^{2}}(1-q^{2n})H_{n-1}(x;q)$ (5.27)
, . (4.19) ,
$2is\cos sxH_{n+1}(x;q)$
$=q^{-n}$ [$\exp(2isx)H_{n}(x$ -is; $q)-\exp(-2:sx)H_{n}(x+is;q)$] (5.28)
.
(5.27) (5.28) , $q$-Hermite
$H_{n}(x;q)=( \frac{i}{s})^{n}\sum_{m=0}^{n}(-1)^{m}\{\begin{array}{l}nm\end{array}\}\exp[i(2m-n)sx]$ (5.29)
$[10,14]$ . , $q$-Hermite $H_{n}(\sin sx|q^{2})$ Dubna
$q$-Hermtie
$H_{n}(x,q)=s^{-n}H_{n}(\sin sx|q^{2})$ , $s=\sqrt{\ln q^{-1}}$ (5.30)
. Dubna $q$-Hermite , $qarrow 1$ ,
$q$-Hermite .
Macfarlane $q$-Hermite (4.21) Dubna $q$-Hermite (5.29) ,
$2\pi/s$ . 7 , 2 $q$-Hermite ,
, .
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$qarrow 1$ , (5.26)
, $h(x)$ , $h(x)=0$ .
, Dubna $q$- , $\mathrm{L}_{2}$
, Kasimov q- .
4, 5, 6 , Dubna $q$- .
Dubna Macfarlane , . Macfarlane
$q$-Hermite Dubna $q$-Hermite , .
, $q$-Hermite , ,
. , $sarrow \mathrm{O}$ , Dubna , Macfarlane
0 .
4: Hermite Dubna $q$-Hermite . $n=6$ Hermite


































$..\backslash \backslash \backslash \mathit{1}$
$\uparrow$











6: Dubna . $x$ $s$ , $n=6$ Dubna





. , $q$- .
, .
$q$- , $qarrow 1$ ,
. ,













$l_{0}= \frac{1}{\kappa_{0}}$ . $q$- $s$ $t$
$l_{0}$ , $l_{1}$
$s^{2}=( \frac{l_{1}}{l_{0}})^{2}s_{\star}^{2}=\frac{\hslash}{m\omega l_{0}^{2}}s_{\star}^{2}$ , (6.4)
$t^{2}=( \frac{l_{1}}{l_{0}})^{2}t_{\star}^{2}=\frac{\hslash}{m\omega l_{0}^{2}}t_{\star}^{2}$ (6.5)
. , $s_{\star}$ $t_{\star}$ , .
, $(\hslasharrow 0)$ $\frac{sl_{1}}{\hslash}$ ,
.
, $q$- $f(x),$ $g(x),$ $h(x)$
, $y$ .
$f(y)= \sum_{m=-\infty}^{\infty}c_{m}\exp[-\frac{1}{2l_{1}^{2}}(y-\frac{2ml_{1}\pi}{s})^{2}]$ (6.6)
$g(y)=( \frac{e^{\epsilon^{2}}-e^{-\epsilon^{2}}}{s^{2}})4\sqrt{\cos t\frac{y}{l_{1}}}[perp]$ , (6.7)




























, $s_{\star}arrow \mathrm{O}$ $t_{\star}arrow \mathrm{O}$ , $sarrow \mathrm{O}$ $tarrow \mathrm{O}$
.




. , $q$- $sarrow \mathrm{O}$











$- \cos s(\frac{y}{l_{1}}-is)\sqrt{\cos s\frac{y}{l_{1}}}-\cos s(\frac{y}{l_{1}}+is)\sqrt{\cos s\frac{y}{l_{1}}}$
$\exp(-s^{2})$
$+ \exp[2isl_{1}\frac{d}{dy}]]\cos s(\frac{y}{l_{1}}+is).\sqrt{\cos s(\frac{y}{l_{1}}+2is)}$ . (6.13)
, $q$- , $sarrow \mathrm{O}$









$\lim_{\hslasharrow 0}H\psi(y)=\lim_{\hslasharrow 0}[-\frac{\hslash^{2}}{2m}\frac{d^{2}}{dy^{2}}.+\frac{1}{2}m\omega^{2}y^{2}]\psi(y)=[\frac{p^{2}}{2m}+\frac{1}{2}m\omega^{2}y^{2}]\lim_{\hslasharrow 0}\psi(y)$











. $q$- $(\hslasharrow 0)$
,
$\lim_{\hslasharrow 0}A(y)^{\uparrow}A(y)\psi(y)=\frac{1}{2(s-t)^{2}\cos^{2}t\frac{y}{l_{1}}}[\exp(2\frac{sl_{1}}{\hslash}p)$
-2 $\cos((s-t)\frac{y}{l_{1}})\exp(\frac{(s+t)l_{1}}{\hslash}p)+\exp(2\frac{tl_{1}}{\hslash}p)]\lim_{\hslasharrow 0}\psi(y)$ (6.18)
, . , Macfarlane Dubna ,
.
$\bullet$ MX lane $(t=0)$
(6.18) , Macfarlane ,
.




. $e\equiv H\kappa_{0}^{2}/m\omega^{2}=0.5$ ,
. , $e=0.5$ ,
$\exp(\frac{2\kappa_{0}s_{\star}p}{m\omega})=2\cos(\kappa_{0}s_{\star}y)\exp(\frac{\kappa_{0}s_{\star}p}{m\omega})$
. , $\cos(\kappa_{0}s_{\star}y)=0$ ,
$\exp(\frac{2\kappa_{0}s_{\star}p}{m\omega})=0$ ,







8: Macfarlane . (6.19) $J\backslash$
. , –
$e=0.25,0.5,0.75,1,4,7,10$ . , $e=H\kappa_{0}^{2}/m\omega^{2}$ .





$H= \frac{m\omega^{2}}{2(\kappa_{0}s_{\star})^{2}\cos^{2}(\kappa_{0}s_{\star}y)}\sinh 2(\frac{\kappa_{0}s_{\star}}{m\omega}p)+\frac{m\omega^{2}}{2(\kappa_{0}s_{\star})^{2}}\tan 2(\kappa_{0}s_{\star}y)$ . (6.22)
9 , (6.22)
. , Dubna
, Dubna , Macfarlane .
(6.23)
. , $y$ $p$
$p= \frac{\partial L}{\partial\dot{y}}=\frac{m\omega}{\kappa_{0}s_{\star}}\sinh^{-1}[\frac{\kappa_{0}s_{\star}}{\omega}\dot{y}\cos 2(\kappa_{0}s_{\star}y)]$ (6.24)
.
6..4
, $s_{*}arrow \mathrm{O}$ .
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9: Dubna . (6.22)
. , $e=1,4,7,10$
. , $e=H\kappa_{0}^{2}/m\omega^{2}$ .
$\bullet$ MX lane $(t=0)$
$s_{\star}arrow \mathrm{O}$ , (6.19) , .
$H(y,p)= \lim_{*\cdotarrow 0}[\frac{1}{2}\frac{m\omega^{2}}{(\kappa_{0}s_{\star})^{2}}\{$ $[1+ \frac{2\kappa_{0}s_{\star}p}{m\omega}+\frac{1}{2}(\frac{2\kappa_{0}s_{\star}p}{m\omega})^{2}+\cdots]$
-2 $[1- \cdot\frac{1}{2}(\kappa_{0}s_{\star}y)^{2}+\cdots][1-\frac{\kappa_{0}s_{\star}p}{m\omega}+\frac{1}{2}(\frac{\kappa_{0}s_{\star}p}{m\omega}.)^{2}\cdot\cdot..]+1\}]$
$= \frac{p^{2}}{2m^{2}}$ +-21 2y2. (6.25)
, (6.20) ,
$L(y, \dot{y})=\frac{1}{2}m\dot{y}^{2}-\frac{1}{2}m\omega^{2}y^{2}$ , $p=m\dot{y}$ (6.26)
.
$\bullet$ Dubna $(t=-s)$
$q$- , $s_{\star}arrow \mathrm{O}$
Dubna .
(6.22) , $s_{\star}arrow \mathrm{O}$ Macfarlan
$H(y,p)= \lambda_{arrow 0}^{\mathrm{i}\mathrm{m}}\mathrm{t}\frac{1}{2}\frac{m\omega^{2}}{(\kappa_{0}s_{\star})^{2}}[1+\frac{1}{2}(\kappa_{0}s_{\star}y)^{2}+\cdots][\frac{\kappa_{0}s_{*}}{m\omega}p]^{2}$
$+ \frac{m\omega^{2}}{2(\kappa_{0}s_{\star})^{2}}$ $[$ $s_{\star}y+\cdots]^{2}\}$
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$= \frac{p^{2}}{2m}+\frac{1}{2}m\omega^{2}y^{2}$ (6.27)
. (6.23) (6.24) ,
$s_{\star}arrow \mathrm{O}$ .
$L(y, \dot{y})=\frac{1}{2}m\overline{\dot{y}}^{2}+\frac{1}{2}m\omega^{2}y^{2}$ , $p=m\dot{y}$ . (6.28)
, Macfarlane Dubna , $s_{\star}arrow \mathrm{O}$
.
7.
, Macfarlane Dubna $q$- ,
$q>1$ $q<1$ , $q$- .
. q-
, $q$
. , $E_{n}(q)$ , $q>1$ Macfarlane
$q<1$ Dubna .
, , $qarrow 1$ .
4 5 , $q$- . $f(x),$ $g(x),$ $h(x)$ ,
Macfarlane Dubna . $f(x)$ ,
. ,






$D(p)$ $s,$ $t$ , Macfarlane Dubna
2 . ,
. , 4 5 ,
, . , (4.17) (5.26)
$\psi_{n}(x)$ , .
$\psi_{n}(x)=K_{0}f(x)g(x)s^{n}\exp$ {in[h(x) $+(s$ $+$ t)x]}
$\cross\prod_{m=0}^{n-1}\{e^{(\epsilon+t)^{2}}[1-e^{-2\epsilon^{2}(m+1)}]\}^{-1}2H_{n}(x;e^{-\epsilon^{2}})$ . (7.3)
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, $q$-Hermite $H_{n}(x;e^{-\epsilon^{2}})$ , Macfarlane Dubna q-Hermite
. $q$-Hermite , .
$H_{n+1}(x;e^{-\epsilon^{2}})= \frac{i}{s}(e^{*\mathrm{t}*+t)^{2}-:\epsilon x}-e^{-8\mathrm{t}*+t)^{2}+:_{\delta x)H_{n}(x;e^{-s^{2}})}}$
$- \frac{1}{s^{2}}(1-e^{-2n*^{2}})H_{n-1}(x;e^{-\epsilon^{2}})$, (7.4)
is $\{\exp[isx-\frac{1}{2}(s+t)^{2}]+\exp[:sx-\frac{1}{2}(s+t)^{2}]\}H_{n+1}(x;e^{-s^{2}})$
$=e^{-n\epsilon^{2}}\{\exp[2:sx-(s+t)^{2}]H_{n}$ ($x$ -is; $e^{-s^{2}}$ )
$-\exp[-2isx+(s+t)^{2}]H_{n}(x+is;e^{-\epsilon^{2}})\}$ . (7.5)





, Macfarlane Dubna q-
.
$q$- , $g(x)$ . , q-
, ,
. , $q$- $1/g(x)$
, , .
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